Effect of oviductal epithelial cells on fertilization of pig oocytes in vitro.
The incidence of polyspermy is reduced by co-culture of pig oocytes with oviductal cells. It is not known whether the effect is due to soluble factors secreted into the medium. Oviductal epithelial cell monolayers and cell-conditioned media were prepared and their effects on fertilization of pig oocytes were examined. In vitro matured pig oocytes were inseminated with ejaculated boar spermatozoa at a concentration of 1x10(5) or 1x10(6) cells/ml and co-cultured in one of 5 culture systems: an oviductal epithelial cell monolayer, a fibroblast monolayer, an oviductal epithelial cell-conditioned medium, or a fibroblast-conditioned medium, and medium alone (modified-TCM199). In all 5 systems, the majority (range 85 to 100%) of the oocytes were penetrated by sperm. When oocytes were inseminated with spermatozoa at a concentration of 1x10(5) cells/ml, the percentages of monospermic oocytes were significantly higher in the oocytes co-cultured with oviductal epithelial cells and fibroblasts than that of the oocytes cultured without these cells. In contrast, when oocytes were inseminated with spermatozoa at a concentration of 1x10(6) cells/ml, the percentages of monospermic oocytes were significantly higher in the oocytes co-cultured with epithelial cells than those cultured with the fibroblasts and in the control medium. The suppressive effect on polyspermy was observed in the oviductal epithelial cells-conditioned medium when oocytes were inseminated with spermatozoa at both concentrations of 1x10(5) and 1x10(6) cells/ml. The effect was absent in the fibroblasts-conditioned medium. Moreover, the effect of the epithelial cells was maintained during the culture period, whereas the proportion of monospermic oocytes co-cultured with fibroblasts showed a gradual decrease, reaching 0% after 16 h. These results suggest that a soluble factor(s) derived from the oviductal epithelial cells decreased the number of spermatozoa penetrating the oocytes without suppressing the high rate of fertilization.